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TESTING DEVICE FOR DETERMINING THE SUSCEPTIBILITY OF 
MICROORGANISMS TO INHIBITORY AGENTS 

5 Field of the Invention 

The present invention is directed generally to an improved means for assessing the 
susceptibility of microorganisms to inhibitory agents in specimen samples eg 
b.ological fluids. More specifically, the present invention combines semi-quantita- 
tive detection of microorganisms and their susceptibility to an inhibitory agent(s) 
10 into a single, simple reagent strip test. 

Background of the Invention 

Assays of liquid specimens for the presence of microorganisms are commonly per- 
formed in medicine, industry and by governmental agencies to determine the 
degree and type of microbiological contamination in various sample specimens. In 
many assays of this type, the presence of microorganisms is frequently of se- 
condary importance or already known. Of paramount concern is the susceptibility 
of the microorganism or microorganisms in the specimen to agents intended for 
their control / eradication. 
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For example, early and accurate treatment with a suitable antibiotic in cases of 
infection, e.g., bacteriuria or mastitis, can prevent the development of more serious 
conditions, e.g., pyelonephritis or udder necrosis. Likewise, effective disinfection 
in the case of contaminated systems, e.g., water supply can reduce disease and 
economic losses. Hence, there is a need for a simple, reliable and inexpensive 
procedure for rapid determination of an agent's efficacy in combating micro- 
organisms, which procedure avoids the problems presented with known pro- 
cedures. 

Presently, the most conventional test for the determination of the susceptibility of 
microorganisms to various antibiotics is a two-step test. First, a sample containing 
the pathogen is incubated in a conventional culture medium and allowed to grow. 
Next, the antibiotic susceptibility of the pathogen is measured by placing multiple 
small paper discs impregnated with various antibiotics, or alternatively various 
concentrations of antibiotic, on the culture medium containing the pathogen. After 
a second incubation period with the discs, antibiotics efficacy is indicated by the 
degree of growth inhibition found around the discs. Depending upon the absolute 
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magnuude of this so-ca,led zone of inhibition, the microorganism, in the sample 

are classified as being either: sample 

1) sensitive 

2) intermediately sensitive or 
resistant to the antibiotic in the disc, whereby the criteria are peculiar to 
each type of antibiotic disc, such tha, interpretation reiies o accura 
measurement of the diameter of the zone of inhibition f or each disc 



3) 



The ^advantages inherent with the foregoing tmt4Uf tKt „ , he 

assay „me required of a dual incubation process, the „e«, to prepare cTt! 

10 med.um, such medium, brief shelf life even under refrigerated stlge and Z 
need for a considerable quantity of dean a „ d steri|ized , ^ ^ ' 

addition considerab.e technical ski,, in conducting and interpreting T e , 
^utre. There is a need for a simple on,step test than can belled ^ 

_ 5 «- without the need to independently prepare and/or store a, < 4-C llture 

Ericcson (U.S. Patent No. 5,028,529) teaches a variation on the two-step disc test 
Enccsons tes, uses a single rectangular carrier strip containing a gradient of a 
compoun insteJd f mu , Up , e ^ ^ ^ ^ ^ ^ 

on a culture med.um inoculated with a cultured sample containing micro- 
20 organisms. Measurement of the grow* inhibition zone, curve in ,h Ze 
. medtum^s used to determine the optimum antibiotic concentration necessary for 

Though Ericcson's test use, a single strip, the test itself consist, of multiple 

25 ZT B ^ ra "" reS ""k" 6 " 1 " 3 " a " tU ™ 8 ° f *■ ™-™,ganisms prior to 
^ testing for antibiotic efficacy. 

Another method (Blume, U.S. Patent. No 3,925,166), utilized to te„ antibiotic 

l^LrZ involTO *• - °f a sample plate with channe,, 

contiumng dtfferen. concentrations and types of antibiotics. An agar solution 

30 C0Ma h m, ° g j l micr0bial is «*W into the channels and the plate is 

tncubatetl. Bacteria, colonies growing ,„ „ e channel, are counted and compared 
determined which antibiotics best inhibit microbial growth. 
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Wh,le the latter method may be cons.dered an improvement over the first 
descnbed method because only one incubation period is required, the testing 
process still requ.res wet media, sterilized equipment, and greater technical skill 
than a one-step dry test would require. Also, the equipment must be cleaned and 
restenlized before each use. 



Determ.nat.on of potential resistance of microorganisms to disinfectants eg on 
inanimate surfaces, has also conventionally relied on inoculation of wet media 
where efficacy is demonstrated by comparing samples collected before and after 
application of the agent. In addition to the aforementioned disadvantages, .mproper 
Physical application of an otherw.se effective agent could lead to incorrect 
conclusions on its inherent suitability in any given case. 

Given the limitations of the prior known art, there is clearly a need for a sim- 
plified, dry med.a, single step test which will identify both the presence of 
microorganisms and their susceptibility to inhibitory agent(s). 

Summary of the Invention 

The testing device of this invention provides a bibulous matrix impregnated with a 
nutrient med.um containing test reagents, an inhibitory agent or several inhibitory 
agents .mmobilized in distinct areas within the matrix, and a culture-fixino age nt 
A substrate and container may be provided to form an integral test device°in use 
the .mpregnated matrix is dipped momentarily into, or otherwise saturated with' 
liquid to inoculate the matrix which absorbs a known volume of sample The 
inoculated device is then incubated in a sealable container for a period of up to 
forty-eight hours. Microorganisms present on the matrix will be inhibited from 
propagating and : fanning distinct colonies if the test agent in the matrix is 
effecuve against those microorganisms. Efficacy is measured by comparing colony 
formauon within impregnated regions against a control matrix or region of matrix 
containing no inhibitory agent. 

This unitized system consisting of both growth medium and inhibitory agent co- 
ex.st.ng m a single phase allows testing fluids not only for the presence of 
m.croorgamsms, but also to detect efficacy of an inhibitory agent against said 
rn.croorgan.sms for the purposes of their control / eradication. Furthermore the 
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present invention provides a nimnU ,„j • 

F«uviues a simple and inexpensive test that u i«, 

waste as compared to currentiy utilized procedures. ° f 
Brief De^fription of th» Tw., mn 

Fig. 1 is an elevational view of a test device «f th.* ■ 

container. th,S lnvent,on enclo! "d within a 

Fig. 2 is an enlarged fragmentary sectional view of the device of Pi. , 
rem the contamer, Sajd view being taken ,on g the Hn t ^ 1 ~ 

grown. P W ° f 3 matnX m Which - no Monies have 



Description of rhe Pr^rr.d 



nt 



Referring to the drawings, and particularly to Fig 1 the t*» h. • 
inven.cn is indicated generally by the numeral 1 O^The tes ZcTZ f 
•ncludes absorbent control and test matrices 11c & 1 It b t a tt hT " 
substrate ,2 enclosable within a sealable container 13 ^ * * 

The present invention provides for a t^t r , - • ■ 

can be assayed, the invention is particularly useful for h.« . ! } 
aqueous liouids, such as human and ^^'^^ ^ * 
fluid, blood, milk and the like as well as nZ ^ m * ^ 

invention ,s urine (diluted or undiluted). P 8 thlS 

A similar device is described in U.S. Patent No 3 881 991 9n(( t, • • 

^ reference . how™, „, test deviM describ : d • 8 p ^ - 

aUo» for Ae d= tOTliMti o» of suscepubHir, ,o iahi Wlor / a 

..corpora.es one or more ta^ory a^, tat0 I ^ ^ ^ 
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detection of its (their) efficacy, so crucial for treatment of disease or for effective 
disinfection. 

The matrices 11c & lit are formed from a flat bibulous material, such as 
absorbent filter paper or the like, impregnated with a suitable nutrient medium, a 
reagent, and a culture-fixing agent. The impregnation mixture for matrix lit 
includes an inhibitory agent(s) as well. The matrices are adapted to be inoculated 
by dipping them into the sample specimen to be assayed and absorbing a portion 
thereof, thereby obviating the necessity to measure and/or dilute the sample. It is 
necessary for the matrix to have a known constant absorption capacity for 
purposes of semi-quantitative determinations. Thus, if each matrix is known to 
absorb a known volume of the sample, i.e., 0.1 milliliter, the concentration of 
microorganisms in the sample and their susceptibility to the inhibitory agent(s) at 
a particular concentration can be easily determined, as hereinafter described. 

It should be understood that upon rehydrating the bibulous matrices in a liquid 
sample, specific and equal volumes of the sample are absorbed by each matrix and 
any microorganisms present in the absorbed sample are likewise absorbed by the 
matrices. In this manner the matrices are inoculated. When the inoculated 
matrices, impregnated with suitable nutrient media, are incubated, the microorga- 
nisms are cultured and form colonies, unless inhibited by agent(s) present in the 
20 matrix, if any. 

For the purpose of this disclosure, the term "microorganisms" refers to the general 
class of microorganism comprising yeast, other fungi, bateria, . protozoa, etc. 
present in the sample to be analysed. The term "colony" refers to the "micro- 
organisms" subsequent to culturing. The expression "colony location" indicates the 
site of a colony as observed on the matrices and is synonymous, for the purpose 
of this disclosure, with the term colony. 

The nutrient medium can be any conventional medium, or modification thereof, 
known to provide a suitable environmental for the selected test. For semi-quantita- 
tive testing, a general nutrient medium such as Bacto Brain Heart Infusion, com- 
30 mercially available from Difco Laboratories, Detroits, Michigan, USA is preferred. 
This type of medium is considered a general medium and is capable of culturing 
most microorganisms. 
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I n m ^ '" 5 ' ndiCa,0r CaP3ble ° f ■ «■« change 

» ft. matnx ,„ response .o a posnive culturing of microorganisms. The reage* 
may be mcluded ,„ me nutrient medium and may comprise a simple pH inmca " 
Z To £ ° f ' ndUde ' ^^n-oxida,i„ P „ indi 

Iril , , , 77" ' e,riZOliUm °" P0 -*- ".^Phenyltetrazolium 
chlonde (colorless), „h,ch compound is reduced to a formazan ie triphenvT 
taraforrnazan (intense red), by mo,, microorganisms during mei g 

TT fW 2 * «. «^«JL as' l 

nd.cator .preferred, s,nce the reduced product .riphe„ y l,e>raformazan, no, only 
provdes a „ g h, v ,s,b,e Cor, i t also has ,he characteristics of being insoll e 
The nsoluble propeny, combined with the hereinafter described culture-fix B 
agent, fac,l„ates the formation of separate and distinc, colony locations. 

The addition of a cuiture-fixing agent ,„ the impregnation formulations is neces- 

E l : ; Tb mo ? raicroor8inism! in fe » — 

f aSe "' '° l0CaUM * e ™< -d thereby 

enable the formation separate and distinct colonies in and on the matrix is 

7** ' mPOnaM 10 eMble «" monies to be counted for purposes of 

performtng meaningful semi-quantitative tests. The fixing agent is used ,„ the 
■mpregnated formulation in concentrations ranging from about 0.1 to about 5 0 

pXL ^ w " h 3 ra " se of about 0 5 ,0 lbw " 3 0 -« * «-* 



' ^ nT! " CharaCtKized M bei "« «*«• '» » aqueoos solution to form a 
viscous colloidal suspension. Fixing agents found to be sui,ab,e, either a,one or 

25 C n 7 b,n "'™ PW ^ ^ ■* » — - various Unear 

25 polysacchandes or alginates. 

As discussed this invention is distinguishable from the prior art by virtue of one 
or more mh.b.tory components) added to the bibulous matrix. The addition of the 
mh.b.tory component allows its (their) suitability for the task at hand eg 

30 T< S " SCeptibility ' 10 be determi ^ - one simple test. Presently knovt 
30 anyone efficacy tests require long incubation periods, multiple phases and high" 
tramed personnel. The present invention incorporates such efficacy testing inl a 
single, simple diagnostic test. 8 
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For the purpose of this disclosure, the term "inhibitory agent" refers to any 
compound capable of killing or inhibiting the growth of a microorganism. Pre- 
ferred inhibitory agents include classical groups of antibiotics such as the amino- 
glycosides, beta-lactams, cephalosporins, chloramphenicols, macrolides, nitro- 
furanes, sulfonamides, tetracyclines, quinolones and any derivatives thereof, eg 
salts, adducts, etc. In addition, "inhibitory agents" refers to any chemical substance 
which is active against microorganisms, such as disinfectants, anti-mycotics, anti- 
viral agents, and anti-tuberculosis agents. However, it should be understood that 
not all inhibitory agents are operable for this purpose. By way of example, the 
determination of whether a given agent is operable and within the scope of the 
present invention is dependent upon the agenfs inherent stability characteristics 
and its compatibility with the growth medium selected and/or the indicator system 
employed. Because of their favorable characteristics, quinolone antibiotics, such as 
ciprofloxacin and enrofloxacin, are especially preferred for this application. When 
other types of antibiotics are employed, particular attention must be given to the 
aforementioned factors, among others. 

In this regard, one or more of the zones of the elements of this invention can 
contain a variety of other desirable, but optional, components, including buffers, 
surfactants, binders and/or (micro-)encapsulating agents, as is know in the art. 

If, after saturation and incubation with a sample, colonies of microorganisms are 
inhibited from growing on portions of the bibulous matrix contaning impregnated 
inhibitory agent(s), but do grow on a control matrix with no inhibitory agents, the 
impregnated agent(s) is (are) effective in inhibiting growth and would therefore be 
effective in combating the microorganism. 

The term "bodily fluids" includes such fluids as blood, liquor, pus, sputum, blad- 
der content or urine, and any other secretion which may be isolated from an 
animal source in order to diagnose microbial infection. 

As used herein, the term "animal" refers to human beings as well as the wide 
arrays of types of animals normally treated by veterinarians including, but not 
30 limited to dogs, cats, rabbits, horses, cows and pigs. 



20 



25 



10 



15 



20 



25 



30 



WO 96/40981 

PCTYEP96/02400 



One the matrices lie & II, are impregnated, they are ,he„ dried <:■ 
temperature may affect some nf ,h. . • Smce a hi S h 

*. -.noes. ,, h Jul found 2 d ™ ta ™— 1 im ° 

0. forced a,r oven aTa^ " ^'I'T ~ • i« • vacuum 

-peraures as high as ,00-C for times 1 b ie as ,5 " T ' a " h ° Ugh 
fully employed. " mmUKs have b «" 

success- 

To provide a convenient integral test device 10 the dried i m „ 

«>c * ... «. attached to a substrate or handie i Th ^ZTJT ""T 

-w„, Certam dou ^ ^ ^ ^ JM- ~- ve <„o, 

, , Lg w ,, h ™ 1:11 :£riri:^: 

1. -PP«- to the side ,« of me - substrate n 2, '* 

cause the sheet ,4 to melt and bond the matrices 1 lc & lit to £££ " 

The matrices „« * ,„ (Figl) ^ ^ 

sealable container 13, and the container 13 is sealed r™„ ,, 

container ,3 capab.e of being resealed has 0^^^"^ 

has been found u, at . envelope of " ^ '^Purpose, u 

«ta .7 * ,8 and bottom „ is acceptabU for this ^1*^ 

container envelope B is Dreferahlv n,™ L e l0 P 21 of the 

*«reon and thus obviates th. nece,ty TJZZ^ ^ZZ 1= 
* corner ,3 is formed of a clear transit materia, which mT^f ,3 
wtehou. exposing either the operator or laboratory to the cultured mil 
or to the inhibitory agent(s). microorgantsms 

■n use. me confer .3 is unsealed and the substrate 12 and attached matrices „. 

" ^ « -PP- into the liauid * 
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tested, such as urine, milk, wate r, or the like, to rehydrate and mocuiate the 
matnces ,lc & „, The inoculated matrices lie & „t and attached substrate 12 
are asepucal.y replaced in the container 13, and the container .3 is sealed and 
■ncubated at the optimum temperature, depending upon the suspected micro- 
organisms. Most microorganisms are optimum* incubated at temperatures ranging 
from about 4° to about 40°C, and preferably from 35° to about 39°C. Fol.owing 
the mcubauon period, the matnces 1 1c & 1 ,t are visually observed and the result 
of the parncular test are read. The number of colored spots, indicating colony 
locations, are counted and recorded, as hereinafter described. Once the results of 
the test are known, the device 10 may be sterilized and discarded. It has been 
found, however, that sterilization does not affect most color changes formed in the 
matnces lie & lit as a result of the cu.turing of the microorganisms, and the 

r rd^li r re ^ ly the matnces i,c & nt - may te — * * — 

In microbiological populations, cell numbers are often of such magnitude that it is 
difficult to express them easily or exactly. To simplify the handling of these large 
numbers, the microbiologist uses exponents of 10. For example, a concentration of 
m.croorganisms per milliliter of specimen expressed as 10 2 is equivalent to 100 
microorganisms per milliliter, 10 3 to 1,000, ,0< to 10,000, and so on Thus the 
exponent of 10 represents the number of zeros to the right of the digit 1 Since 
only the relative concentration of microorganisms in a sample is sufficient for 
m.crob.ological purposes, this manner of expressing the number of micro- 
organisms per milliliter is not only adequate, but expedient. 

The ability to semi-quantitatively assess the number of microorganisms in the 
sample bemg tested is an essential aspect of the device, since the concept of 
mhib.tory agent(s) efficacy is only meaningful in relation to real and significant 
nucrob.ological load. As such, the intention of the device is two-fold" First it 
must demonstrate that the number of microorganisms present is significant enough 
to warrant further action. Provided that this condition is met, the second task of 
the dev,ce ,s to permit an assessment of the efficacy of a particular inhibitory 
agent or agents in combating the microorganisms present. 

For example, although urine is sterile under normal conditions, contamination from 
the external genitalia may contribute up to 1,000 (10 3 ) organisms per milliliter in 
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properly collected and transported species I„ such cases, tre a lmenl ; s genera||v 
"T" and/0 ' "»™y .ra« infection (UT,) h JZ Tl 

By the way of further example, similar considerations apply «, de cisi 0 „s rMarHi 
•he d.s.nfection of an inanimate surface, water supply, etc 8 8 

Relating the above explanation to the present invention, the significance of the 
=u ture-fixtng agent can be best illustrated in Figs. 3 ., Wilh ^ 

md.cat.ve of 20 mtcroorgan.sms per milliliter or a concentration expressed as 10' 
The ocanons 23b appearing on Fig. 4 would indicate a concentran » of £ 1 
oca UO 23c ^ 23d 0 „ Kgs 5 ^ 6 re ■ U 

become too numerous to easily count and can best be interpreted by comp^ 
same to a standard or char, showing the approximate numL of ,LZ 2 
would appear on a corresponding matrix, and assigning concentrations of »d 

™croorgan,sms per milliliter create such a multiplicity „f colony locations 
.Hereon the martces tafce on a substantially solid color (eg., *^ZZ 
rtraymg a co fluent appearance. Finally, matrices in which no ha teri , ^ 

v; r* ,he ^ "~ «~ ^ ««•> - 

By comparing me appearance of ,he control and test matrices 1 1c & ll,f 0 llowi„« 
■ncubauon, „ „i„ be evident whether or no. and, if so, to what ZZZ 
^bttory agents) has (have) effecuvely supped me grow* of andT „W 

* m,TOr8ffil * — » Hence, the relative appearance 0 me 

•est m«nx in will allow me microorganisms to be classified as eil 



1) sensitive 



30 2) 
3) 



intermediately sensitive or 

resistant as is customary in conventional antibiotic susceptibility testing as 
explained above. In other words if th* mi.^ 

umer woras, it the microorganisms are resistant to the 
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inhibitory agent(s), the general appearance and number of colony locations 
on matrices lie & lit will be strictly comparable. In cases of intermediate 
sensitivity, some colony locations will appear on the test matrix lit 
however their number will be less than on the control matrix 1 1c Finally' 
m,croorganism S that are sensitive to the inhibitory agent(s) will form no 
colony locations on the rest matrix lit, regardless of the number formed on 
the control matrix 11c by the uninhibited microorganisms. 

The following examples will illustrate the improved test device of this invention 
without restricting it to these examples. 

EXAMPLE I 



A Test Device 



12.5 grams of xanthan gum, a fixing agent (Keltrol ®), Kelco Division of Merck 
& Co., San Diego, California, USA), were added to 1 liter of distilled water and 
agitated until dissolved. 

1 5 To this solution, the following formulation was added: 

Bovine Brain Heart Infusion (Difco Labs, Detroit, Michigan, USA) 200 grams 

Triphenyltetrazolium Chloride (Aldrich, Milwaukee, Wisconsin, USA)...0.15 grams 

The ingredients were mixed thoroughly until dissolved in the xanthan gum 
solution to provide a final P H of 7.0-7.5 (= impregnation solution for control 
20 matrix 11c). 

This procedure was repeated as above, with the exception that 4.4 milligrams of 
Enrofloxacin HCI (90.8%; Bayer AG, Leverkusen, Germany) were included in the 
formulation as well, to obtain an approximate activity of 4.0 micrograms/milliliter 
(- impregnation solution for test matrix lit). 



25 



One sheet of ED 1236 filter paper (Ahlstrom, Mt. Holly Springs, Pennsylvania, 
USA) was immersed in the control solution until thoroughly saturated and drawn 
between two closely fitted glass to remove excess fluid therefrom and to insure 
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uniformity of impregnation The procedure was ren***** f 

and It, each measuring 1 x 1 centimeter, which had been found to \Z 
100 nucrohters of liquid specmen apiece. The individual strips were then stld 
m desiccated plastic bottles prior to use. 0red 

EXAMPLE O 
Semi-Quantitative Tests 

a. Preparing Test Samples 

Test samples were prepared by propagating pure cultures of Escherichia coli 

s~ 0aCae ' KlebSieHa ^ « — 

Pseudomonas aerug.nosa, Staphylococcus aureus and Streptococcus faecalis Tn 

bnun heart mfusion broth to a maximum turbidity of * ceI1 T Jr ^ -.V 
Tenfold serial dilution of each culture were preyed using 2^*. 
d. uent to provide serial bacterial suspensions of each culture at 10* 
colony forming units (CFU) per milliliter. ' 

b. Testing the Samples 

To assay each of th, abov, test sampie dilutions , . device M descrjbed 
le , was empioyed. The botde was opened and the strip remove, therefrom 
deny r^ matrices were dipped into the sampie di.ution, for five I" 

«U ^transparent, plastic conBiner . ^ ^ " d J 

«ydra«on and piaced in an i„ cuba ,i 0 » chambtr „ 36 „ 



30 24 hours. 
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\gar surface streak plates were made to confirm the quantitative estimate of viable 
bacterial cells in the test suspensions. Moreover, the susceptibility of each culture 
o enrofloxacin was determined in additional agar surface streak plates according 
o standardized disc diffusion techniques, in which enrofloxacin 5 ug discs were 
lsed (Difco, Product Code 6028). 

Subsequent to the incubation period, the devices were withdrawn from the incu- 
.ator and the matrices were observed through the transparent containers. The 
eduction of the colorless triphenyltetrazolium to the magenta colored tri- 
.henyltetraformazan was visible in all of the control pads. The physical 
listribution of this color formation stood in definite and distinct correlation to the 
oncentration of microorganisms in the test suspensions. 

The pads containing enrofloxacin remained colorless in all cases where the disc 
iiffusion technique had shown the test cultures to be sensitive to the antibiotic. 

insistent with the intermediate sensitivity of Streptococcus faecalis seen in the 
iisc diffusion test, a slight pink color development was observed on the enro- 
loxacin pads sa 10 7 CFU/ml. Where the disc diffusion method indicated 
esistance to the antibiotic, i.e., Pseudomonas aeruginosa, growth on the enro- 
loxacin pad was essentially identical to that seen in the control pad. 

Vhile the above disclosure and examples have been directed primarily to a test 
levice having a matrix attached to a substrate and enclosed within a container, it 
hould be recognized that the invention also contemplates the production of only 
he impregnated matrices. For example, conventional laboratory equipment, such 
s forceps and slide mailers, can be used to replace the substrate 12 and container 
3, respectively. The dehydrated matrix could be held by the forceps and dipped 
nto the samples to be analyzed and subsequently placed in a slide mailer and 
ncubated. Also, the impregnated matrices 11c & lit may be rehydrated and 
noculated, if desired, by adding a measured "volume of the sample directly to each 
natrix, rather than by the immersion procedure hereinbefore described. 



ind for detecting 
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n addition, it will be apparent to those skilled in the art that the device is 
idaptable for detecting the presence of microorganisms in samples other than 



is a human. 
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* The test device as defined in claim 1 u • 

material. C ' a ' m ' Where,n said matrix is a flat bibulous 



i sterile water, 
naiyzed. 



The test device as defined in claim R ,„k • 
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2- The test device as defined in claim 1 and claim 1 . u ■ 

includes a color indicator. Where,n said r ^gent 

3 ThC tCSt device as d ^ned in claim 1 and claim 1 . «* • 

is triphenyltetrazolium chloride. ^ Said indicator 



The test device as defined in claim i u • 

antibiotic. ' m 1 Wh6rein said inhibitory agent is 
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19. The test device as defined in claim 1 wherein said inhibitory agent is an 
ann-mycotic, anti-viral, anti-tuberculosis agent, or a combination thereof. 

20 The test device as defined in claim 1 wherein said inhibitory agent is a dis- 
infectant. 

21. The test device as defined in claim 1 and claim 20 wherein said inhibitory 
agent is a disinfectant belonging to the group of quaternary ammonium 
compounds, surfactants, or a combination thereof. 

22. The test device as defined in claim 1 wherein said culture-fixing agent is 
an inert gum. 



10 23. 



27. 



The test device as defined in claim 1, wherein said culture-fixing agent is a 
xanthan gum. 



24. The test device as defined in claim 1 wherein said culture-fixing agent is a 
linear polysaccharide. 

25. The test device as defined in claim 1 wherein said culture-fixing agent is 
15 sodium alginate. 

26. A test device for analyzing a sample for microorganisms and for detecting 
the efficacy of inhibitory agent(s) against such microorganisms; said device 
being adapted to be inoculated with the sample and incubated in a sealable 
container, the device comprising: at least two matrices of equivalent 
absorptive capacity; one of which (control matrix) is impregnated with a 
nutrient medium, a reagent, and a water soluble culture-fixing agent 
capable of localizing microorganisms on said matrix; the others of which 
(test matrix/matrices) is (are) additionally impregnated with at least one 
inhibitory agent each; a substrate attached to said matrices; and a sealable 

25 container enclosing said matrices and substrate. 



The test device as defined in claim 26 wherein said substrate is a stiff 
elongated member. 
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